Quantitative effect of CYP2D6 genotype and inhibitors on tamoxifen metabolism: implication for optimization of breast cancer treatment.
N-Desmethyltamoxifen (NDM), a major primary metabolite of tamoxifen, is hydroxylated by cytochrome P450 (CYP) 2D6 to yield endoxifen. Because of its high antiestrogenic potency, endoxifen may play an important role in the clinical activity of tamoxifen. We conducted a prospective trial in 158 patients with breast cancer who were taking tamoxifen to further understand the effect of CYP2D6 genotype and concomitant medications on endoxifen plasma concentrations. Medication history, genotype for 33 CYP2D6 alleles, and plasma concentrations of tamoxifen and its metabolites were determined at the fourth month of tamoxifen treatment. By use of a mixture model approach, endoxifen plasma concentration identified 2 phenotypic groups, whereas 4 were defined by the endoxifen/NDM plasma concentration ratio. Three distinct genotype groups were identified in the distribution of endoxifen/NDM ratio: (1) low ratios composed of patients lacking any functional allele (mean, 0.04 +/- 0.02); (2) intermediate ratios represented by patients with 1 active allele (mean, 0.08 +/- 0.04); and (3) high ratios composed of patients with 2 or more functional alleles (mean, 0.15 +/- 0.09). Endoxifen/NDM plasma ratios were significantly different between these groups (P < .001). The mean endoxifen plasma concentration was significantly lower in CYP2D6 extensive metabolizers who were taking potent CYP2D6 inhibitors than in those who were not taking CYP2D6 inhibitors (23.5 +/- 9.5 nmol/L versus 84.1 +/- 39.4 nmol/L, P < .001). CYP2D6 genotype and concomitant potent CYP2D6 inhibitors are highly associated with endoxifen plasma concentration and may have an impact on the response to tamoxifen therapy. These iterative approaches may be valuable in the study of other complex genotype-phenotype relationships.